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DETAILED ACTION 

Claims 1-51 are pending in the application. 

Election/Restrictions 
Applicant's election without traverse of Group III in the reply filed on 5/29/08 is 
acknowledged. 

Accordingly, claims 1-6, 8, 10, 12-51 are withdrawn from consideration for being 
directed to non-elected subject matter. Claims 7, 9 and 1 1 are currently under examination. 



Claim Objections 

Claims 7, 9 and 1 1 are objected to for containing non-elected subject matter. The claims 
recite "at least one gene or a member of a gene family of Table 1" whereas Applicants elected 
Heyl for such gene. Amending the claims such that they are only directed to elected inventions 
is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 7, 9 and 1 1 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 
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There are many factors to be considered when determining whether there is sufficient 
evidence to support a determination that a disclosure does not satisfy the enablement requirement 
and whether any necessary experimentation is "undue." These factors include, but are not 
limited to: (a) the nature of the invention; (b) the breadth of the claims; (c) the state of the prior 
art; (d) the amount of direction provided by the inventor; (e) the existence of working examples; 
(f) the relative skill of those in the art; (g) whether the quantity of experimentation needed to 
make or use the invention based on the content of the disclosure is "undue"; and (h) the level of 
predictability in the art (MPEP 2164.01 (a)). 

The nature of the invention: 

The claims are drawn to a method of monitoring the treatment of a patient with a 
condition characterized by abnormal bone tissue deposition, abnormal rate of formation of 
osteoblasts or osteoporosis, comprising administering a pharmaceutical composition to the 
patient, preparing a gene expression profile from a cell or tissue sample from the patient, and or 
assaying an activity of a protein encoded by Heyl, comparing the profile or activity to the 
activity of a MC3T3-E1 or MC3T3-lb cell population or an osteoblastic differentiated MC3T3- 
El or MC3T3-lb cell population. 

The breadth of the claim: 

The breadth of the claim is very broad. The instant claims are drawn to such method of 
comparing the expression of mRNA or protein level of Hey 1 from patient suffering from any 
type of disorder characterized by abnormal bone tissue deposition, abnormal rate of formation of 
osteoblasts and osteoporosis, and treated with any type of pharmaceutical agent, to the 
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expression of mRNA and protein in either differentiated or un-differentiated MC3T3-E1 or 
MC3T3-lb cells. 

The teaching and guidance from the specification and the presence of working examples: 
The specification discloses comparing the expression profile between non-differentiated 
MC3T3-lb cells and GP/AA/BMP-2 stimulated MC3T3-lb cells on day 1 and day 3 following 
stimulation by using microarray analysis. The specification discloses this clone is selected based 
on its fast and efficacious differentiation capability. The specification further lists genes which 
expression up or down regulates following stimulation, including Hey 1 , which is up-regulated 
following stimulation. The specification also discloses that this gene, a member of the notch 
signaling pathway, is induced by BMP-2, and inhibition of Hey 1 affects long term 
mineralization. However, the specification fails to teach a nexus between the expression of Hey 
1 and any of the disorder involves bone tissue deposition, abnormal rate of formation or 
osteoporosis. The specification fails to teach the relationship between monitoring the expression 
of Hey 1, either at mRNA or protein level, in a patient with such disorder, comparing to the level 
of Hey 1 in either differentiated or non-differentiated MC3T3-1E or MC3T3-lb cells, would help 
to indicate the effectiveness of the pharmaceutical agent. In other words, if there is a 
increase/decrease in the expression, what would it mean with regard to the treatment of the 
pharmaceutical agent. Moreover, the specification only established the increase of expression at 
mRNA level, but not the activity of the protein. As such, whether the claimed method may be 
practice without undue experimentation is unpredictable. 

The state of prior art and the level of predictability in the art: 
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The state of prior art establishes that Heyl is a BMP target protein. Korchynskyi et al. 
(Journal of Bone and Mineral Research, 2003, vol. 18, no. 7, pages 1 177-1 185) teach that Heyl is 
up-regulated following BMP stimulation in C2C12 myoblasts differentiation into osteoblast like 
cells (see abstract). Liu et al. (Journal of Cellular Physiology, 2007. Vol. 211, pages 728-735), a 
more recent publication, further teach that Heyl mRNA is up-regulated in Runx2-deficient cell 
lines following BMP-2 stimulation, whereas the role of Heyl during osteoblast differentiation 
requires further study (see page 734, col.2, 1 st paragraph). However, a review of the state of art 
at the time of filing does not teach how Heyl is related to any disease that involves abnormal 
tissue deposition, abnormal rate of formation of osteoblasts and osteoporosis. The art is also 
silent on how to monitoring the treatment of such disease by comparing the expression of Heyl 
to that of a cell line, namely MC3T3-E1 or M3T3-lb. 

Based on the teaching of the prior art, whether comparing the expression or activity of 
Heyl from a patient suffering from a disease that involves abnormal tissue deposition, abnormal 
rate of formation of osteoblasts and osteoporosis with the expression of Heyl in the MC3T3 cell 
line can monitor the treatment of said disease is unpredictable. According to the disclosure of 
the specification, the expression of Heyl is induced at different level at day 1 and day 3 in 3T3 
lb cells (8 and 3 fold), whereas the induction level is also different in different cell line such as 
RD-C6 cells (13.8 fold) (Liu et al, Table 2), it is unclear how the reference level of expression 
will be determined when using different clones of MC3T3 cells, and which time period of 
following induction will be used. In other words, the specification fails to teach how to establish 
a reference for such comparison so that the comparison would be meaningful for the monitoring 
of the therapy. For the lack of teaching from the specification and inadequate information from 
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the prior art, the nexus between Heyl expression and diseases involving abnormal tissue 
deposition, abnormal rate of formation of osteoblasts and osteoporosis does not exist. As such, 
the skilled artisan would have to engage in undue experimentation to establish such a nexus, and 
practice the method as claimed. Therefore, the claimed invention is not enabled by the instant 
specification. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CELINE X. QIAN whose telephone number is (571)272-0777. 
The examiner can normally be reached on 10-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joe Woitach Ph.D. can be reached on 571-272-0739. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Celine X Qian Ph.D./ 
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